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(54) ANTISTATIC POLYESTER CMfciOSITION AND FIBER 
(II) 3-139556 (A) (43) 13.6.1^Bl9) JP 

(21) Appl. No. 64-274937 (22) 24.10.JP^ 

(71) TEIJIN LTD(l) (72) MOTOYOSHI SUZUKI(2) 

(51) Int. CI 5 . C08L67/02,C08K5/42,D01Fl/09,D01F6/92//(C08L67/02,C08L7I/02) 



PURPOSE: To prepare a polyester compsn. giving a molding such as a fiber 
excellent in the persistence of antistatic properties by compounding an aromatic 
polyester with a water-insol. polyoxyethylene polyether and a nonreactive org. 
sulfonic acid salt. 

CONSTITUTION: The title resin compsn., which enables a molding such as a 
fiber, film, or sheet having an excellent persistence of antistatic properties 
to be easily produced is prepd. by compounding: _100 pts.wt. arom. polyester 
(e.g. polyethylene terephthalate); 0.2-30 pts.wt. water-insol._ polyoxyethylene 
pplyg Sfce'r {e.g. a compd. of the formula (wherein Z is a residue of an org. 
compd. having 1-6 active hydrogen atoms; R 1 is 6C or higher (substd.) alkylene; 
R 2 is H, a 1-40C monovalent hydrocarbon group, a 2-40C monovalent 
hydroxyhydrocarbon group, or a 2-40C monovalent acryl group; (l)^70/k, and 
(m) is an integer of 1 or higher)}; and 0.05-10 pts.wt. org. sulfonic acid salt 
(e.g. sodium stearylsulfonate) nonreactive with the polyester. 
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(§^4>Ol5¥E§TER ELASTOMER COMPOSITION 
11) 3-139557 (5*0 (43) 13.6.1991 (19) JP 

" \Appl. IW 64-277398 (22) 25.10.1989 
(71) DUTONT TORAY CO LTD (72) KAZUTERU AKIBA(2) 
(51) Int. CI 5 . C08L67/02,C08K5/06//(C08L67/02,C08L71/02) 

PURPOSE: To prepare the title compsn. exhibiting excellent sliding properties 
and having good mechanical properties by compounding a polyester elastomer 
with a specific poly(alkylene oxide) glycol monoalkyl ether. 

CONSTITUTION: A polyester elastomer compsn. which exhibits excellent sliding 
properties and having good mechanical properties is prepd. by compounding: 
100 pts.wt.. polyester elastomer w hich niajnlyjcomfffjses _an Arcmi^ dicarboxylic 
arjjj and fln „esterdfo rming^er4v^th^ an ester^fgjrming 

dexLv.. thereof, and a ^DQlvialkvlene. oxide)„glv_cpi lt , having a number average 
mol.wt. of 500-6000, and of which the poly(alkylene oxide) glycol accounts for 
10-80wt.%, and 0.1-20 pts.wt. compd. of the formula (wherein R is alkyl; R' 
is 1-6C alkylene; and (n) is 1-1000). 
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(54) CURABLE RESIN COMPOSITION 

(11) 3-139558 (A) (43) 13.6.1991 (19) JP 

(21) Appl. No. 64-277904 (22) 25.10.1989 

(71) KANEGAFUCHI CHEM IND CO LTD (72) KAZUMASA HASHIMOTO(3) 
(51) Int. CI 5 . C08L67/04,C08K5/56 



PURPOSE: To prepare the title resin compsn. giving a cured product having c H 

excellent mechanical properties and resistance to weathering and heat as well I s II 

as a sufficient elasticity by compounding a polyester polymer having specific -e C H 2 ch 2 c H c H 2 CO-*— 

repeating units in its main chain and a silanol condensation catalyst. 
CONSTITUTION: A polyester polymer having at least one group contg. a silicon 

atom to which a hydroxyl or hydrolyzable group is directly attached, capable 

of crosslin king by forming a siloxane bond, and having repeating units of the 

formula in its main chain and a silanol condensation catalyst are compounded 

together to give a resin compsn. contg. a curable resin which, after being cured, 

exhibits excellent mechanical properties, resistance to weathering and heat, 

etc. 
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Spec i £ icat ions 



1. Title of the Invention 



Polyester Elastomer Composition 



2 . Claims 




^polyes^ composition comprised by containing 0.1 to 

20 parts by weight of a compound represented by the following general 
formula (I) per 100 parts by weight of a polyester elastomer which is 
composed mainly of (a) an aromatic dicarboxylic acid and its ester- 
formable derivatives, (b) an aliphatic diol or its ester- formable 
derivatives and (c) a poly (alkylene oxide) glycol with a number 
average molecular weight of 500 to 6,000; the constituent (c) 
comprises 10 to 80 wt.% of the total copolymer. 



(Where R in the above-mentioned Formula (I) denotes an alkyl group, R' 
denotes an alkyl group with 1 to 6 carbons, and n denotes an integer 
from 1 to 100 . ) 
3. Detailed Specifications 
(Field of Industrial Utilization) 

The present invention pertains to a polyester elastomer 
composition with excellent sliding properties and mechanical 
properties . 
(Prior Art) 

Polyether ester block copolymers whose hard segment is mainly 
polybutylene terephthalate and soft segment is mainly a poly (alkylene 



RO(R'0) n OH 



(I) 



oxide) glycol are polyester elastomers having rubbery elasticity. 
Their applications are growing as electrical and electronic 
components, automobile parts, fibers, films, etc. On the other hand, 
their sliding properties are insufficient, so their usage as 
elastomers is restricted to industrial applications, and in 
particular, machine parts, such as gears cams and rollers. 

A method in which a material for improving the sliding properties 
was added has been known in the past as a method for imparting 
polyester elastomers with sliding properties. In particular, the 
addition of silicone oil and inorganic fine powders was proposed in 
Tokkai Nos . 61-195154 and 58-129046, respectively, as materials for 
improving sliding properties. 

(Problems Which the Invention Intends to Solve) 

If a large amount of silicone oil was added, as mentioned above 
in Tokkai No. 61-195154, the compatibility between the polyester 
elastomer and silicone was poor, which caused delamination on the 
surface of the molded product. Therefore, the sliding properties were 
not satisfactory since a large amount of silicone oil could not be 
added. Moreover, in the method shown in Tokkai No. 58-129046 in which 
an inorganic fine powder, such as talc, is added, the mechanical 
properties of the polyester elastomer were compromised. As a result 
these are unsatisfactory situations. 

Therefore, the object of the present invention is to obtain a 
polyester elastomer composition with excellent mechanical properties 
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represented by fracture stress and elongation at break, and moreover, 
good sliding properties and excellent appearance for molding products. 
(Means Used to Solve the Problems) 

As a result of intensive investigations in order to solve the 
sliding property problems of polyester elastomers, the inventors of 
the present invention discovered that the mechanical properties and 
sliding properties could be improved remarkably by using the compound 
shown in Formula (I), which led them to the present invention. 

That is, a polyester elastomer composition comprised by 
containing 0.1 to 20 parts by weight of a compound represented by the 
following general formula (I) per 100 parts by weight of a polyester 
elastomer which is composed mainly of (a) an aromatic dicarboxylic 
acid and its ester-f ormable derivatives, (b) an aliphatic diol or its 
ester-formable derivatives and (c) a poly (alkylene oxide) glycol with 
a number average molecular weight of 500 to 6,000; the constituent (c) 
comprises 10 to 80 wt . % of the total copolymer. 

RO(R'0) n OH (I) 
(Where R in the above-mentioned Formula (I) denotes an alkyl group, R' 
denotes an alkyl group with 1 to 6 carbons, and n denotes an integer 
from 1 to 100. ) 

is obtained in the present invention. 

The polyester elastomer used in the present invention is a 
polyether ester block copolymer composed mainly of (a) an aromatic 
dicarboxylic acid or its ester-formable derivatives, (b) and aliphatic 
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diol or its ester-f ormable derivatives and (c) a poly (alkylene oxide) 
glycol with a number average molecular weight of 500 to 3,000 as the 
main constituents, and the constituent (c) comprises 15 to 75 wt.% of 
the total copolymer. The polyester composing a short chain ester hard 
segment in this polyether elastomer block copolymer is preferably a 
polybutylene terephthalate derived from (a) terephthalic acid and/or 
dimethyl terephthalate and (b) 1,4-butane diol. However, a polyester 
elastomer can be used wherein a diol constituent besides 1,4-butane 
diol, such as a diol with a molecular weight of 300 or less like an 
aliphatic diol, such as ethylene glycol, trimethylene glycol, 
pentamethylene glycol, hexamethylene glycol, neopentyl glycol and 
decamethylene glycol, and their ester-f ormable derivatives; an 
alicyclic diol, such as 1 , 1-cyclohexane dimethanol, 1, 4-cyclohexane 
dimethanol and tricyclodecane dimethanol, and their ester-f ormable 
derivatives ; xylilene glycol , bis (p-hydroxy ) diphenyl , bis (p- 
hydroxyphenyl ) propane , 2 , 2-bis [ 4- ( 2 -hydroxyethoxy) phenyl ] propane , 
bis [4 (2 -hydroxy) phenyl] sulfone, 1, 1-bis [4- (2- 

hydroxyethoxy) phenyl] eye lohexane, and the like and their ester- 
f ormable derivatives, is copolymer ized in a range less than 30 mol % 
of an acid constituent besides terephthalic acid, such as a 
dicarboxylic acid constituent like isophthalic acid, phthalic acid, 
naphthalene-2 , 6-dicarboxylic acid, naphthalene-2 , 7 -dicarboxylic acid, 
diphenyl-4 , 4'-dicarboxylic acid, diphenoxy ethane dicarboxylic acid, 5- 
sulfoisophthalic acid, 1 , 4-cyclohexane dicarboxylic acid, succinic 
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acid, oxalic acid, adipic acid, sebacic acid, dodecanoic acid, dimeric 
acid, and the like, and their ester- formable derivatives. 

Polyethylene glycol, polypropylene glycol, poly ( tetramethylene 
oxide) glycol, poly (hexame thy lene oxide) glycol, ethylene oxide and 
propylene oxide copolymers, poly (propylene oxide) glycol ethylene oxide 
addition polymers, ethylene oxide and tetrahydrofuran copolymers, and 
the like are cited for the poly (alkylene oxide) glycol of the 
constituent (c) constituting the soft segment of the polyether ester 
block copolymer, which is the aforesaid polyester elastomer of the 
present invention. Of these, the poly (tetramethylene oxide) glycol 
and poly (propylene oxide glycol ethylene oxide addition polymer is 
especially outstanding in mechanical strength and molding workability 
for compacts. The optimum range of the number average molecular 
weight of the poly (alkylene oxide) glycol of the constituent (C) 
differs depending on the optical structure, type of the polyester hard 
segment, and the copolymerization ratio, but it is 500 to 6,000, and 
preferably, 650 to 4,000. If the number average molecular weight is 
too low, the heat resistance and molding workability worsen, and 
conversely, if it is too large, the polymer emulsifies due to the 
rough phase separation during polymerization and there is only 
transparency, which is not preferred. Moreover, it is necessary that 
the amount of copolymerization of the poly (alkylene oxide) glycol of 
the constituent (C) be included in a range of 10 to 18 wt.%, and 
preferably, 15 to 75 wt.% due to the aforesaid reasons. In 
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particular, if it is 10 wt.% or less, the softness and rubbery 
elasticity are unsatisfactory, and if it is 80 wt.% or higher, the 
crystallinity is low and the moldability is poor and it cannot be 
used. 

The polyester elastomer of the present invention comprising the 
aforesaid respective constituents can be manufactured in a well-known 
method. Moreover, a polyfunctional carboxylic acid constituent, 
polyoxy acid constituent, polyfunctional hydroxy constituent, and the 
like can be copolymerized in a range of 3 mol % or less in the 
polyester elastomer manufacturing process. These constituents 
usefully act in order to curtail the polymerization time, obtain a 
highly viscous polymer required for extrusion molding, etc. 

In the compound represented by the following general formula (I) 
used in the present invention, 

RO(R'0) n OH (I) 
(R represents an alkyl group with 1 to 50 carbons, preferably, an 
alkyl group with 6 to 30 carbons. A dodecyl group and stearyl group 
are cited as especially preferred specific examples. An alkyl group 
with at least 50 carbons is not preferable because the compatibility 
of the polyester elastomer is poor and the molded product is in a 
delaminated state. In addition, R' is an alkylene group with 1 to 6 
carbons. Ethylene and propylene are cited as preferred specific 
examples. If it is an alkylene group with 6 or more carbons, its 
compatibility with the polyester elastomer is poor and the molded 
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product becomes de laminated, which are not preferable as in the case 
of the R. n denotes an integer from 1 to 10 . When n is higher than 
100, the compatibility with the polyester elastomer is also poor and 
the molded product becomes delaminated; hence, this is not preferable. 

The amount of the compound represented by the following formula 
(I) added is 0.1 to 20 parts by weight, and preferably, 0.2 to 10 
parts by weight per 100 parts by weight of the polyester elastomer. 
If it is less than 0.1 parts by weight, the sliding properties are not 
sufficient, and if it is more than 10 parts by weight, the mechanical 
properties of the polyester elastomer are compromised, and are not 
preferred amounts. 

The heat resistance, and in particular, the heat discoloration of 
the composition of the present invention are improved by the addition 
of a stabilizer. Phosphorus compounds, such as phenyl phosphinic 
acid, phosphorous acid, hypophosphorous acid derivatives, phenyl 
phosphonic acid, phenyl phosphinic acid, diphenyl phosphonic acid, 
polyphosphonate, dialkylpentaerythritol diphosphite, and 
dialkylbisphenol A diphosphite; compounds containing sulfur, such as 
hindered phenol compounds, thioethers, dithio acid salts, 
mercaptobenz imidazoles, thiocarbanilides and thiodipropionic acid 
esters; and tin-based compounds, such as tin maleate and dibutyl tin 
monoxide, can be used for these stabilizers. 

The amount of these stabilizers added is preferably 0.01 to 2 
parts by weight per 100 parts by weight polyester elastomer. 
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In addition, a lubricant, such as a stearic acid salt (calcium, 
barium or aluminum) , silicone oil, montan wax (ester, half-ester or 
salt), stearic acid esters, and ethylene bisstearylamide, can be added 
to improve the moldability of the composition of the present 
invention. The amount added is normally 0.05 to 5.0 parts by weight 
per 100 parts by weight of the polyester elastomer. 

Well-known additives, such as dyes, pigments, inorganic 
reinforcing materials, plasticizers, hindered amine-based 
photostabilizers, ultraviolet ray absorbers, foaming agents, and 
thickeners like epoxy compounds and isocyanate compounds, can be added 
to the composition of the present invention. 

The composition of the present invention normally is manufactured 
in a well-known method. A method in which the compound represented by 
the above-mentioned general formula (I) and the other required 
additives are melted and mixed in an extruder or kneader, a method in 
which particulate matter are homogeneously mixed together mechanically 
and molded in an injection molding machine simultaneously or 
immediately after being mixed, among other methods are cited as 
examples. Moreover, the order of addition at this time is also 
optional . 

The composition of the present invention is then made into molded 
products by injection molding, extrusion molding, compression molding, 
etc. Besides these molded products being excellent in sliding 
properties and mechanical properties, the outer appearance is also 
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satisfactory; hence, they are useful as machine parts and automobile 
parts . 

(Practical Examples) 

The advantages of the present invention will be explained below 
through the practical examples. Moreover, % and part(s) in the 
practical examples are both weight standards. Moreover, the relative 
viscosity is a value obtained by making o-chlorophenol the solvent and 
measuring a 0.5% polymer solution at 25°C. 
Reference Example 

Polymerization of polyester elastomer 

45.3 parts of terephthalic acid, 20.0 parts of a 
poly ( tetramethylene oxide) glycol with a number average molecular 
weight of 140, and 49.0 parts of 1,4-butane diol were charged into a 
reaction vessel equipped with a helical ribbon stirrer along with 0.01 
parts of titanium tetrabutoxide, heated for 3 hours to 190 to 225°C, 
and an esterif ication reaction was performed. The temperature was 
raised to 245°C next, stirred for 50 minutes, the pressure inside the 
system was a reduced pressure of 0.2 mmHg, and polymerization was done 
for 2 hours and 35 minutes under such conditions. The obtained 
polymer was discharged into water in the shape of strands which were 
cut into pellets. This polymer is called A-l. The composition A-2 
shown in Table 1 was manufactured by performing polymerization in the 
same way. 
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Table 1 





Poly ( tetramethylene oxide) 


Relative viscosity 




glycol copolymer ization 






quantity (wt. %) 




A-l 


20 


1.61 


A-2 


40 


2.02 



Practical Examples 1 to 8 

Compounds (A), (B) , (C) and (D) represented by the Formula (I) 
were mixed with the polyester elastomer A-2 obtained in the reference 
example in a V blender at the ratios shown in Table 2, melted and 
kneaded at 250°C by using a biaxial extruder having a 45 mm screw, 
and pelletized. These pellets were vacuum dried for 5 hours at 100°C / 
after which a 3 mm thick test piece for a thrust and wear test and a 
test piece for a JIS 2 tensile dumbbell test were injection molded at 
a molding temperature of 250°C and mold temperature of 60°C. 

In a tensile mechanical property test according to ASTM D-638, 
the amount of wear of the test pieces was evaluated by sliding them 
against a 1 cm 2 S45C iron counter material for 1 hour under a load of 
10 kg using a thrust and wear test machine. Moreover, the presence of 
delamination on the surface of the molded product was observed and the 
results were shown in Table 2 . 

In the compounds (A) , (B) , (C) and (D) being used and general 
formula RO(R'0) n OH, (A) is a compound where R is a stearyl group, R' is 
an ethylene group and n=7; (B) is a compound where R is a stearyl 
group, R' is an ethylene group and n=20; (C) is a compound where R is 
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a stearyl group, R' is a propylene group and n=10; and (D) is a 
compound where R is a dodecyl group, R' is a propylene group and n=10. 
Comparative Examples 1 to 3 

A test piece for wear and a tensile test piece were injection 
molded from polymer blends obtained by melting and kneading talc, a 
well-known inorganic powder, and polydimethylsiloxane-based silicone 
oil having a viscosity of 100 centipoise with the polymer A-2 of the 
reference example without any of the compound represented by Formula 
(I) and the polymer A-2 in the same way as in Practical Examples 1 to 
8. These test pieces were evaluated as in the practical examples. 

The tensile mechanical properties, the amount of wear in the 
thrust and wear test, and the presence of delamination of the molded 
products of the practical examples and comparative examples are shown 
in Table 2 . 
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composition of the present invention is observed, and moreover, it is 
evident that the balance between the mechanical properties is 
outstanding . 

Practical Example 9, Comparative Example 4 

One (1) part of the sliding property improver (A) used in 
Practical Example 1 was compounded with the polyester elastomers A-l 
and A-l obtained in the reference example in the same method as in 
Practical Example 1, and an evaluation on the amount of wear and the 
tensile test was performed. The results are shown in Table 3. 



Table 3 





Sliding 
property- 
improver 

{parts ) 


Amount 
added 
(parts) 


Tensile mechanical 
properties 


Amount 
of wear 
(mg/cm 2 - 
hr. ) 


Delamination of 
molded product 




Tensile 
strength 
(mPa) 


Elongation 
at break: 
(%) 


Yes or No 


Practical 
Example 9 


(A) 


1 


400 


340 


0.1 


No 


Comparative 
Example 4 


N/A 




410 


350 


3.8 


Yes 



As seen from Table 3, by blending poly (ethylene oxide) glycol 
monostearyl ether with the polyester elastomer A-l having a higher 
hardness than the polyester elastomer A-2, it is evident that 
sufficient sliding properties are obtained, and the sliding properties 
of the concerned polyester elastomer are improved drastically 
regardless of the amount of the poly (alkylene oxide) glycol in the 
soft segment that copolymerized. 
(Advantages of the Invention) 
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The present invention exhibits excellent sliding properties by 
blending a specific poly (alkylene oxide) glycol monoalkyl ether with a 
polyester elastomer, and a polyester elastomer having satisfactory 
mechanical properties is obtained. Thus, it can be anticipated that 
polyester elastomers will increasingly expand in industrial 
applications requiring sliding properties. 
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